This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGEBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



EuropSisches Patentamt 
Europ an Patent Offico 
Office europ^en des brevets 



iiiiiiiiiii 

0 Pubiication number: 0 2191 98 B1 



® 



EUROPEAN PATENT SPECIFICATION 



® Date of publication of patent specification: 09.10 J1 ® IntCIACOSJ 5/18, B32B 15/08, 

B32B 27/32, B29D 7/01, 
© Application number 86305946.7 B29C 59/04, //(B29D7/01 , 

B29K23:00) 

@ Date of filing: Ol.Oaae 



® Surface-roughened film and sheet, and process for production and use thereof. 



CO 
O 



® Priority: 02.08.85 JP 170875/85 

® Date of publication of application: 
22.04.87 Bulletin 87/17 

@ Publication of the grant of the patent 
09.10.91 Bulletin 91/41 

@ Designated Contracting States: 
DE FR GB NL 

@ References cited: 
US-A- 3 416 798 

Patent Abstracts of Japan, unexamined ap- 
plications, Field C, Vol 5, no 184, November 
21 1981 

Japanese Patent Report, Section Ch,1-3 vol 
82, no 38, October 22 1982 



@ Proprietor: MITSUI PETROCHEMICAL INDUS- 
TRIES, LTD. 

2-5, KasumlgaseW 3-chome Ctilyoda-ku 
Tokyo lOO(JP) 

@ Inventor Shigemoto, HIromi 
5-39, MuronoW-cho 4-chome 
Iwakunl-shI Yamaguchl(JP) 
Inventor: Abe, Shunji 
16-5, Kamisoshigaya 2-chome 
Setagaya-ku Tolcyo(JP) 
Inventor: Yamamoto, AWo 
12-18, MIdoromachI 1-chome 
Iwatcunl-shi Yamaguchl(JP) 

@ Representative: Stuart, Ian Alexander et al 
MEWBURN ELUS & CO. 2/3 Cursltor Street 
London EC4A IBQ(QB) 



C3 Note- Wfthin nine months from the publication of the mention of the grant of the European patent any person 
^ mav give notice to the European Patent Office of opposition to the European patent granted. Notce of oppositon 
tt- . .. 1^ r^.^M i« « roflcrtnAd «tetfimfint It Shall not be deem d to have b en filed until th opposition f e 



lU 



shall be filed in a Written reasoned statement It shall not be deem d to have b en filed until th 
has been paid (Art 99(1) European patent convention). 



Rank Xerox (UK) Business Servfcss 



EP 0 219198 B1 



Description 

The present invention relates to a novel surface-roughened film and sheet comprising a polymer of 4- 
methyt-1-pentenet and a process for the production and use thereof. 
5 The essentially non-oriented surface-roughened film and sheet of the present Invention is especially 
useful for the production of multilayer printed circuit boards, which are increasingly used In various kinds of 
electric apparatus. Usually, in a manufacturing process for multilayer printed circuit boards, first, single- 
sided metai-ctad laminates or double-sided metal-clad laminates are produced and then an electric circuit is 
printed on those laminates, and the printed circuits are stacked via prepregs and pressed with heating to 
TO form the multilayer printed circuit boards. To sti^ngthen the adhesion between the resin side of the single- 
sided metal-clad laminates and the prepregs, the surface of the resin side of tiie single-sided metal-dad 
laminate is preferably surface-roughened. 

The above-mentioned single-sided or double-sided metal-clad laminate Is manufactured by stacking a 
metal foil and a prepreg, and pressing tiiem witfi heating to harden the prepreg. In such procedure, to 
76 surface-roughen the surface of the resin side of the laminate, a surface-roughened film or sheet is applied 
to a surface of tiie prepreg during the hardening process. 

The surface-roughened film and sheet according to the present Invention is useful as. tiie above- 
mentioned surface-roughened film to roughen the surface of the resin side of tiie single-sided metal-clad 
laminate. 

20 Japanese Examined Patent Publication No. 52-34664 discloses a process for the production of a 
biaxially oriented film having frosted surfaces comprising methyl-pentene polyrner, which process com- 
prises biaxiaiiy orienting a film comprising methylpentene polymer, high-density polyethylene and polysty- 
rene, and heat-hardening the resulting film to form a frosted film. However the publication does not disclose 
the use of the film having frosted surfaces to surface-roughen the surface of the resin side of a laminate. 

25 Japanese Unexamined Patent Publication No. 52-49823 diseases a process for the production of a 
laminate by an additive process characterized by placing a releasing film having a surface roughness of 0.5 
to 5 urn on a prepreg impregnated with a thermoset resin, and forming It with heating. However the 
publication discloses only a triacetate film for the releasing film. 

Japanese Unexamined Patent Publications No. 57-70653. No. 58-163648, and No. 57-70654 describe 

30 the use of 4-methyipentene-1 sheet as a releasing film in the manufacture of a laminate from a prepreg and 
metal foil. But these publications do not disclose tine use of a surface-roughened film as a releasing film. 

As a film providing roughness to the above-mentioned multilayer circuit board. TEDLAR (Trade mark of 
Du Pont. USA, a biaxially oriented film of polyvinyl fluoride containing a substantial amount of low molecular 
fillers and 5% of calcium carbonate is commercially available. Since, however, this film is produced by 

35 biaxial orientation, the surface thereof has deposits of the low molecular materials and caldum cartx>nate 
tiiereon. Therefore, when this film is used to produce single-sided metai dad-laminates by altemately 
stacking the copper foil and a prepreg, and the TEDLAR film between tiie layers of the copper foil and the" 
prepreg, and pressing them with heating to harden the prepregs, the low molecular materials and the 
calcium carbonate may be transfen-ed to the surface of the larninated copper foil, resulting in unsatisfactory 

40 adhesion between the copper surface and a resist, and unsatisf a c to ry etching during further processing of 
the multilayer circuit boards. 

Triacetylcelluiose films having a surface roughened by sandblasting have been used. But, in this case, 
the fine sand and cellulose cause the same problems as mentioned above for TEDLAR. 

The present invention provides an essentially non-oriented surface-roughened releasing film or sheet 

45 comprising a crystalline homopolymer or crystalline copolymer of 4-methyl-1-pentene having a mean 
surface roughness of 0.5 to 10 micrometers, wherein tiie polymer comprises at least 85 mol % 4-mettiyl-1- 
pentene units, and tfie surface-roughness is as produced by embossing a film or sheet of the polymer 
composition or by embossing a melt of the polymer composition; said film or sheet optionally containing up 
to 43 parts by weight of filler per hundred parts by weight of said polymer. 

60 There Is also provided a process for ttie pnxJuction of tiie above-mentioned surface-roughened film or 
sheet comprising the foitowing steps: 

(1) preparing a molten composition comprising a homopolymer or copolymer of 4-methyl-1-pentene; 

(2) extruding the molten composition to fonn a film or sheet; and 

- (3) pladng the film or sheet in contact with a roll having a roughened surface or passing the film or sheet 
55 through a pair of rollers, at least one of the rollers having a roughened surface, wherein the mean surfac 
roughness of th surface of the roller is 0.5 to 10 micrometers, at a pressure and a temperature suffident 
to replicate tfi roughness of tiie surface of ttie roll onto ttie surface of tiie film or sheet 
There is also provided a process for production of the above-mentioned surface roughened film or 
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sheet comprising the following steps: 

(1) preparing a molten composition comprising a homopolymer or copolymer of 4-methyl-1-pentene; 

(2) extruding the molten composition and 

(3) applying the molten composition with a roll having a roughened surface or passing the molten 
5 composition through a pair of rollers, at least one of the rollers has a roughened surface, to form a film or 

sheet having a having a roughened surface, wherein the mean surface roughness of the roughened roller 
is 0.5 to 10 micrometers at a pressure and a temperature such that the roughness of the surface of the 
roll is replicated on the surface of the film or sheet. 

Another object of the present invention relates to the use of the above-mentioned essentially non- 
70 oriented surface-roughened releasing film or sheet for the manufacture of single-sided metal clad laminates 
wherein the surface-roughened film or sheet is applied to a stack consisting of a prepreg and a metal foil so 
that the roughened surface of tiie surface-roughened fiim or sheet is in contact with a surface of the prepreg 
at a side opposite to the metal foil, and one or more of the stacks are placed between heat press plates and 
pressed with heating to harden ttie prepreg, wherein the roughness of the surface-roughened film or sheet 
75 is replicated onto the surface of tiie hardened prepregs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 schematically represents a process for tiie production of a film or sheet of the present invention; 
20 Fig. 2 schematically represents anotiier process for the production of a film or sheet of tiie present 
Invention; 

Fig. 3 represents another system for the present process; 

Rgs. 4 and 5 represent processes for tiie production of single-sided metall-clad laminate tine resin side 
of which Is surface-roughened, through using a surface-roughened film of the present invention; 
25 Rg. 6 represents the preparation of a test laminate; and 

Rg. 7 represents general processes for the production of a multilayer printed circuit board. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 The film and sheet of the present invention comprises a crystalline homopolymer of 4-methyI-l- 
pentene, or a crystalline copolymer of 4-methyl-1-pentene wrtii one or more of olefins. The polymer should 
have a high softening point so ttiat it is fully resistant to a temperature at which a prepreg . in question is 
hardened, and should be easily roughened at a temperature lower tiian a softening temperature of a 
roughening means. The olefins include a-olefin having 2 to 20 cartjon atoms, preferably, etfiylene. 

35 propylene. 1-butene. 1-hexene, 1-octene, 1-decene, 1-tetradecene, 1-hexadecene. and 1-octadecene. The 
poly4-metiiyl-1-pentene unit comprises at least 85 molar percent, preferably 90 to 98 molar percent of tfie 
copolymer. The melt flow rate of tiie poly4-methyl-1-pentene homopolymer or copolymer is generally 0.5 to 
250 g/10 min.. preferably 5 to 120 g/10 min.. as measured under the condition of a toad of 5 kg and a 
temperature of 260* C. The melting viscosity of a polymer having a melt fiow rate of less than 0.5 g/10 min. 

40 is too high, and results in a poor moiding property; and tiie melting viscosity of a polymer having a melt 
flow rate of more than 200 g/10 min., is too low, and results in a low mechanical strengtii and poor molding 
properties. 

The film and sheet may contain additives or fillers. One such additive is a silicone oil. which may 
improve the releasing property of the film from a hardened prepreg. The silicone oil has, for example, the 
45 following general fomiula: 



50 




wherein R is tiie same or different, and represents a hydrogen atom, an aromatic hydrocarbon group, or a 
saturated or unsaturated aliphatic group optionally containing hetero atoms, and n represents a positive 
55 Integer. 

The aromatic hydrocartx>n group Includes an aromatic hydrocariDon group having 6 to 12 carbon atoms 
unsubstituted or substituted with lower alkyl groups having 1 to 3 carbon atoms, for example, phenyl, tolyi. 
thylphenyl, isopropylphenyl, naphthyl, arid biphenyi. * _ 
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The unsaturated or saturated aliphatic group includes, for example, all<yl groups having 1 to 6 carbon 
atonns, such as methyl, ethyl, propyl, butyl, pentyl, and hexyl; alkenyl or alkinyl groups having 2 to 6 carbon 
atoms, such as vinyl. 2-propenyl. propargyl, 3-butenyl. 4-p8ntenyl. and 5-hexenyI; and cycloaliphatic groups 
having 5 to 6 carbon atoms, such as cyclopentyl, cyclohexyl, cyclopenteryl, and cyciohexenyl. 
5 The silicone oil preferably has a viscosity of 0*5 to 80.000 Pa.s, more preferably 5 to 50.000 Pas, as 
measured by rotational viscometer at 25* C. 

The film or sheet contains the silicone oil preferably in an amount of 0.01 to 6% by weight, more 
preferably 0.5 to 5% by weight, in relation to the poly4-methyl-1-pentene polymer. The amount of the 
silicone oil should be limited as above mentioned so that the silicone oil is not transfenred from the film or 
TO sheet to a surface of a hardened resin, resulting In a lowering of the adhesion strength between the 
hardened resin board of a single-sided metal-clad laminate and a prepreg when they are assembled. 

Moreover, the film and sheet of the present invention can contain fillers, such as calcium carbonate, 
silica, mica, barium sulfate, talc and the like in an amount which does not lower the tear strength. Such 
fillers, if any. are used in an amount of not more than 43 parts by weight, preferably not more than 20 parts 
16 by weight, in relation to the weight of the poIy4-rTiethyl-1-pentene polymer. The fillers may provide an 
improved toughness to the film surface. 

Finally, the film and sheet of the present Invention may contain a thenmostabilizing agent, weathering 
agent, rust preventive, copper inhibitor, antistatic agent, and the like, depending on the final use of the film 
or sheet 

20 The film and sheet of the present invention have a roughened-surface on one or botii sides thereof. The 
roughness is transfen-ed or replicated, for example, to a surface of a resin side of a single-sided metal-clad 
laminate. The mean surface roughness is 0.5 to 10 micrometers. A mean surface roughness of less than 0.5 
micrometers cannot provide a sufficient surface area for improving the adhesion between the hardened 
resin and a prepreg. On tiie other hand, a mean surface roughness of more than 10 micrometers will 

25 provide a too strong adhesion between the hardened resin and the film of the present invention, resulting in 
breakage of or partial adhesion to the hardened resin of the film when it is released. The maximum surface 
roughness is preferably less than 20% of tiie thickness of the film or sheet 

According to the present invention, the mean surface roughness Is represented by a center line mean 
roughness (Ra) defined by JIS B0601-1970, and is measured, for example, by a Surface Rgure Measuring 

30 Apparatus (Type SE-3A) provided by ICK. Kosaka Kenkyusho in Japan. 

The thickness of tiie film or sheet of the present invention is usually 5 to 1000 micrometers, and 
preferably 15 to 200 micrometers. 

The film and sheet of the present invention are produced from a composition comprising a poly4- 
metiiyl-1-pentene homo- or copolymer, and optionally, additives and/or fillers. 

35 The composition is molten, for example at 270* C to 320* C, and extruded from a die. 

After that a surface-roughened film or sheet is produced according to one of two procedures. 
According to one procedure, the molten composition is applied to a roll having a roughened surface, so 
that the film or sheet is formed and simultaneously the film or sheet is surface-roughened. The procedure is 
schematically shown in Rgs. 1 and 2. 

40 According to another procedure, tfie composition is extruded to fonm a film or sheet and tiien the film 
or sheet is surface-roughened. This procedure is schematically shown in Fig. 3. 

Refening to Fig. 1 , the apparatus used for production of the present film or sheet comprises a T-die 1 
and a pair of rolls 2a and 2b adjacent to an extiider outiet of the T-dle. At least one of the rolls has a 
roughened surface 4a witii a mean surface roughness of 0.5 to 10 micrometers. 

45 A molten composition is extruded through the T-die in a conventional fashion, and Is passed between 
tine rolls having, for example, 40 to 100* C of temperature at a pressure of 4 to 41 bar (3 to 40 kg/cm^) to 
fomri a film or sheet having a roughened surface and the roughened film or sheet 5 is wound by wind-up roll 
(not shown). Where both the rolls have a roughened surface, a film or sheet roughened on botii sides is 
produced. 

so Referring to Fig. 2. the apparatus comprises a T-die 1. a roll 2c having a roughened film 4b adhered 
thereon, and a roil 6. The roughened film 4fa has surface roughness of 0.5 to 10 micrometers, and is made 
from a material having a softening temp rature higher than that of the film or .sheet 5 of the present 
inv ntion. The mat rial for th roughened film 4b includes, for example, fluorine plastics such as ethylene 
tetrafluoride resin, polyvinylid ne fluorid etc, polysulfone, and polyvinyl ether ketone, and the like. 

65 Refemng to Fig. 3, a combination of a hau^-off apparatus 3 and a surface treatment apparatus 7 is used. 
As seen from Rg. 3, tine molten composition is extruded through the T-dle 1 , the fonmed film or sheet is 
cooled in the haul-off apparatus 3. and the film or sheet is then sent from the haukrff apparatus 3 to the 
surface treatment apparatus 7. The surface treatnnent apparatus 7 contains heating rolls 8 and a pair of 
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surface roughening rolls 2d and 2e. at least one of which has a roughened surface with a roughness of 0.5 
to 10 micrometers. The cooled film or sheet provided from the haui-cff apparatus 3 is again heated by the 
heating rolls 8 to a temperature at which th roughness of the surface roughening rolls 2d and 2e can be 
replicated onto the heated film or sheet, i.e.. to a temperature higher than the softening temperature of the 

5 film or sheet for example 140 to 220* C. Finally the heated film or sheet is passed between the paired 
roughening rolls 2d and 2e at a pressure of 41-101 bar (40 to 100 kg/on^) to provide the roughness to the 
film or sheet. If only one of ttie roughening rolls 2d and 2e has the roughened surface, a film or sheet 
roughened on only one side is obtained; and rf both roughening rolls 2d and 2e have a roughened surface, 
a film or sheet roughened on both sides Is obtained. Altematively, the surface treating apparatus 7 can 

70 contain one roughening roll as shown In Rg. 2 rather than a pair of the roughening rolls. 

The roughening roll per se may have a roughened surface as shown in Fig. 1. Attematively. the 
roughening roll comprises a roll without a surface roughness and a roughened film is adhered to the surface 
of the roil, as shown in Rg. 2. In the latter case, the present process can be economically carried out using 
any conventional film or sheet fomning apparatus, by modifying a roll by adhering a surface roughened film 

16 thereon. 

The film and sheet of the present Invention is especially useful in the manufacture of multilayer printed 
circuit boards. 

Rgure 7 explains a general process for tfw manufacture of multilayer printed circuit boards. One or 
more Internal layer circuit boards 23 or 33, prepregs 22 or 32, a pair of single-sided or double-sided metal" 
20 clad laminates 21a and 21b. or 31a and 31b and outside tools 24 or 34 are stad<ed as shown in Rg. 7(a) or 
7(b), the stack is placed between two heating press plates 26 or 36 via cushion materials 25 or 35. and the 
stack is pressed with heating to harden the prepregs, resulting in a firmly integrated laminate which is then 
processed by perforation, through-hole plating, and surface etching to complete a multilayer printed circuit 
board. 

25 The adhesion between the prepreg 22 and the surfaces of the resin sides of the above-mentioned 
single-sided metal-clad laminates or internal layer circuit boanjs 21 a, 21 b and 23 is improved by providing 
a roughness on tiie surface of the resin board. 

Note, the above-mentioned single-sided or double-sided metal laminates 21a. 21b, 31a and 31b, and 
the internal layer circuit boards 23 and 33 are manufactured by stacking a copper foil and prepreg, and 

30 pressing the stack with heating to harden tiie prepreg, resulting in adhesion between the copper foil and the 
resin l^oard of tiie hardened prepreg. In such a process, by applying a surface roughened film or sheet to 
ttie surface of tiie prepreg at tiie side opposite to the copper foil, the single-sided copper-clad laminated 
having tiie surface roughened resin side can be obt^ned. The film or sheet of the present invention is 
preferably as the surface roughened film used in this process. 

35 In many cases, more than one of tiie above-mentioned stacks consisting of the copper foil and the 
prepreg are stacked, and pressed witii heating to manufacture more than one metal-clad laminate 
simultaneously. In such a case, the surface roughened film also serves as a releasing material. 

Examples 

40 

The present invention will now be further illusti-ated by, but is by no means limited to, ttie following 
examples. 

Example 1 

jReferring to Rg. 3. a crystalline copolymer of 4-mettiyl-1-pentene, 1-hexadecene and 1-octadecene, 
having 95 mole percents of 4-metiiyl-1-pentene unit, and a melt flow rate of 26 g/10 min., was melted with a 
small amount of phenolic antioxidant In an extiuder 9 having a diameter of 65 mm at 280* C. the molten 
polymer was extruded through a manifold T-die 1, and tfie extruded polymer was cooled by cooling rolls at 
50 60 * C to form a film having a ttiickness of 50 micrometers. 

The film tiius prepared was tiien heated by heating rolls 8 at 200* G. and the heated film was' passed 
through a pair of roughening rolls 2d and 2e to roughen the surface of the film. 

As shown in Rg. 4, ttie surface-roughened film 13a tiius prepared, glass-reinforced epoxy resin 
prepregs having a thickness of 500 micrometers 12a and 12b. and copper foils 11a and lib having a 
55 thickness of 40 micrometers w re stacked one upon th oth r. Tools 15 were applied to both sides of the 
stack, and the stack placed between two heating press plates 17 via cushion materials 18. The stack was 
preheated by ttie press plates 17 at 180* C. at a pressure of 6 bar (5 kg/cm=*G) for 3 minutes, and ttien 
pressed at a pressure of 31 bar (30 kg/cm^ • G) for another 3 minutes to harden ttie epoxy prepreg, and thus 
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two single-sided melai-clad laminates were produced. 

Next, as shown in Rg. 5. the single-sided metal-ciad iaminates 11a/12a and 11iD/12b were separated 
from the surface roughened film 13a As shown in Rg. 6, the single-sided metal-clad laminates 11 a/1 2a and 
1 lb/1 2b were stacked via a prepreg 12c. and the stack was placed between heating press plates via tools 
15 and cushions 16, and the prepreg was hardened as described above to form a multilayer board. 

Note that although the above-mentioned examples represent a model for the manufacture of a 
multilayer board, In practice, in the manufacture of a multilayer printed circuit board as shown in Rg. 7a and 
7b, one or more intemal layer drcurt boards are stacked between the single-sided metal-clad laminates. 

The singie-sided metai-clad laminate and the multilayer board prepared as above were evaluated as 
follows: 

The peel strength N/1.5 mm {kg/15 mm) between Ihs single-skJed metal-clad laminate and the surface 
roughened film, and the peel strength N/1.5 mm (kg/15 mm) between the hardened epoxy resin 12a of the 
single-sided metal-clad laminate and the hardened resin 12c converted from the epoxy prepreg were 
measured by using an peeling test, equipment (Instron Type Universal Tester made by Instron Company in 
U.SA) under a peeling speed of 200 mm/min. 

The physical properties were evaluated as follows: 

(1 ) Gloss: ASTIVI-D2457 (angle 60 ' ) 

(2) Surface roughness: Surface Rgure Measuring Apparatus (K.K. Kosaka Kenkyusho) 

(3) Tear Strength: ASTM-D1922 
The results are set forth in Table. 

Example 2 

The procedure of Example 1 was repeated except that a roll with the surface roughness of 2 
micrometers was used. The results are set fortii in tiie Table. 

Example 3 

The procedure of Example 1 was repeated except that a roil having a surface roughness of 7 
micrometers was used. The results are set forth in the Table. 

Example 4 

The procedure of the Example 1 was repeated except that the roughening roll was prepared by 
adhering a surface roughening film to the roll as shown in Rg. 2. The results are set forth in the Table. 

Example 5 

The procedure of Example 1 was repeated except that 5.3 parts by weight of calcium carbonate was 
mixed with 100 parts by weight of the copolymer of 4-methyH-pentene. The results are set forth in the 
Table. 

Comparative Example 1 ("Co-Ex 1") 

A film extruded from the T-die under the condition described in Example 1. but not surface-roughened, 
was used to prepare a multilayer printed circuit board. The results are set forth in the Table. 

Comparative Example 2 ("Co-Ex 2") 

The procedure of Example 1 was repeated except that a surface-roughened film having a mean 
roughness of 20 micrometers was used for the roughening roll. The results are set forth in the Table. 

Comparative ExampI 3 ("Co-Ex 3") 

TTie procedure of Example 1 was repeated except that 66.7 parts by weight of calcium carbonate was 
mixed with 100 parts by weight of the copolymer of 4-m thyl-1-pentene. The results are set forth In the 
Table. 
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As seen from th Table, in Examples 1 to 5. the peel strength between the hardened epoxy resin layer 
and the surface-roughened film is as low as 0.03 to 0.1 N/1.5 mm (kg/15 mm), thus showing an improved 
55 rel ase property. Also, the peel strength between the surface-roughened poxy resin layer and the 
hard ned pr preg is as high as 2.8 to 4.0 N/1.5 mm (kg/15 mm), showing an improv d adherence. 

On th other hand, the film having a smooth surface provides a better release property but does not 
Improve th adhesion between th hardened resin layer and the prepreg. Th adhesion is as k>w as 0.8 
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N/1.5 mm (kg/15 mm), as seen from Comparative Example 1. 

Moreover, as seen from Comparative Example 2, the film having a surface roughness as high as 25 
micrometers provides a poor release property as represented by a high peel strength of 1.1 N/1.5 mm 
(kg/15 mm); and as seen from Comparative Example 3. a film containing a too many amount of filler 
5 provides a poor release property, as represented by a high peel strength of 1^ N/1.5 mm (kg/15 mm) and a 
low tear strength of 3 to 5 N/mm (kg/cm). 

Since the film and sheet of the present invention comprises a crystalline homopolymer or crystalline 
copolymer of 4-methyl-1-pentene. it exhibits preferable properties inherent in a polymer comprising 4- 
methyH-pentene, i.e.. excellent hardness, impact resistance, and heat resistance. Moreover, since the film 
10 or sheet of the present invention do not contain a substantial amount of inorganic fillers, they are not easily 
torn or broken, and do not deposit impurities on their surface. 

Therefore, when used for the manufacture of a single-sided metai-clad laminate as a surface-roughened 
film or sheet, they do not soften arxJ deteriorate during the hardening of the prepreg. and are easily peeled 
from the hardened resin. Since they do not deposit impurities thereon, therefore the surface of copper foil is 
IS free from impurities which would interfere with the etching process. 

Moreover, since the film and sheet of the present invention have at least one roughened surface having* 
a surface roughness of 0.5 to 10 micrometers, an improved release property is provided, between the 
hardened and surface-roughened resin and the film or sheet and improved adhesion is provided between 
the hardened and surface-roughened resin of the laminate and a hardened prepreg. 
20 Therefore the present film and sheet are especially useful in the manufacture of metal-clad laminates, 
and therefore, of multilayer printed circuit boards. 

Claims 

25 1. An essentially non-oriented surface-roughened releasing film or sheet comprising a crystalline homo- 
polymer or crystalline copolymer of 4-methyl-1-pentene having a mean surface roughness of 0.5 to 10 
micrometers, wherein the polymer comprises at least 85 mol % 4-methyM-pentene units, and the 
surface-roughness is as produced by embossing a film or sheet of the polymer composition or by 
embossing a melt of the polymer composition; said film or sheet optionally containing up to 43 parts by 

30 weight of filler per 100 parts by weight of said polymer. 

2. A surface-roughened film or sheet according to daim 1 wherein tiie copolymer consists of 4-methyI-1- 
pentene and an a-olefin selected from the group consisting of ethylene, propylene, 1-butene, 1-hexenei 
1-octene. l-decene, 1-tetradecene. and 1-octadecene. 

36 

3. A surface-roughened film or sheet according to claim 1 or 2 wherein the film or sheet further contains 
0.5 to 5% by weight of silicone oil in relation to tine weight of the polymer of 4-methyl-1-pentene. 

4. A surface-roughened film or sheet according to any preceding claim for use in the manufacture of 
40 single-sided metal-clad laminates as a roughening means. 

5- A process for the production of an essentially non-oriented surface roughened releasing film or sheet 
comprising a crystalline homopolymer or crystalline copolymer of 4-methyl-1-pentene having a mean 
surface roughness of 0.5 to 10 micrometers wherein the polymer comprises at least 85 mol % 4- 
45 methyH-pentene units, comprising tiie steps of: 

(1) preparing a molten composition comprising a homopolymer or copolymer of 4-methyl-1-pentene; 

(2) extruding the molten composition to form a film or sheet; and (3) placing the film or sheet In 
contact with a roil having a roughened surface or passing the film or sheet through a pair of rollers, 
at least one of tiie rollers has a roughened surface wl.orein the mean surface roughness of the 

50 roughened roller is 0.5 to 10 micrometers, at a pressure and a temperature such that the roughness 

of the surface of the roll is replicated on the surface of the film or sheet. 

6. A process for production according to claim 5 wh rein the surface-roughened roller comprises a roller 
and a surface-roughened film or sheet adhered to the surface of the roller. 

65 

7. A process for the production of an essentially non-oriented surface-roughened releasing film or sheet 
comprising a crystalline homopolymer or crystalline copolymer of 4-methyl-1-pentene having a mean 
surface roughness of 0.5 to 10 micrometers wherein the polymer comprises at least 85 mol % 4- 
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methyl-1-pentene unrts. comprising the steps of: 

(1) preparing a molten composition comprising a homopolymer or copolymer of 4-methyl-1-pentene; 

(2) extnjding the molten composition; and 

(3) applying the molten composition with a roll having a roughened surface or passing the molten 
6 composition though a pair of rollers, at least one of which rollers has a roughened surface, to form a 

film or sheet having a roughened surface, wherein the mean surface roughness of the roughened 
roller is 0.5 to 10 micrometers at pressure and a temperature such that the roughness of the surface 
of the roll Is replicated on ^e surface of the film or sheet 

70 8. A process for production according to claim 7 wherein the surface-roughened roller comprises a roller 
and a surface-roughened film or sheet adhered to the surface of the roller. 

9. Use of an essentially non-oriented surface-roughened releasing film or sheet of claim 1 for manufacture 
of siiigie-slded metal clad laminates wherein the surface-roughened film or sheet Is applied to a stack 
75 consisting of a prepreg and a metal foil so that the roughened surface of the surface-roughened film or 
sheet is in contact with a surface of the side of the prepreg opposite to the metal foil, and one or more 
of the stacked laminates are placed between heat press plates and pressed with heating to harden the 
prepregs. wherein the roughness of the surface-roughened film or sheet is replicated on the surface of 
the hardened prepregs. • 

20 

Revendicatlons 

1. Un film ou une feuille anttadhirent h surface rendue rugueuse essentiellement non orientSe comprenant 
un homopolymfere cristallin ou un copolymere cristallin du 4-m6thyl-1-pent6ne ayant une rugosity 

25 moyenne de surface de 0,5 k 10 um, selon lequel le polymere comprend au moins 85 % molaires 
d'unitds 4-m6thyl-1-pentfene. et la rugosity de surface est produite par gaufrage d'un film ou d'une 
feuille de la composition de polymdre ou par gaufrage d*une masse fondue de la composition de 
polymere. ledrt film ou feuille contenant.^ventueliement jusqu*& 43 parties en poids de charges pour 
100 parties en poids dudit polymfere. 

30 

2. Un film ou une feuilie k surface reridue rugueuse seton la revendication 1. selon lequel le copolymere 
est constitu^ de 4-m§thyi-1-pentfene et d'une orolifine choisie dans le groupe comprenant I'^thylene, le 
propylene, le 1-butene, le l-hexene, le 1-oct§ne, ie 1-ddcene. le 1-t^trad4clne et le 1-octad^cene. 

35 3. Un film ou une feuille k surface rendue rugueuse selon la revendication 1 ou 2, seion lequel le film ou 
la feuille content en outre 0,5 ^ 5 % en poids d*huile de silicone par rapport au poids du polymere de 
4-methyl-1-pentene. 

4. Un film ou une feuille k surface rendue rugueuse confonD^ment h Tune quelconque des revendicatlons 
40 precedentes k utiliser dans la faiDrication des stratifies rn^tallis^s sur un seul cdt^ en tant que moyen 
pour former des rugosit^s. 

5b Un proc^dd pour produire un film ou une feuille antiadh^rent k surface rendue rugueuse essentielle- 
ment non orientde comprenant un homopolym§re cristallin ou un copolymere cristallin du 4-m^thyl-1- 

45 pent&ne ayant une rugosite moyenne de surface de 0,5 ^ 10 um. selon lequel le polymere corhprend 
au moins 85 % molaires d'unit^s 4-m4thyl-1i3ent§ne, comprenant les Stapes suivantes : 

(1) preparation d'une composition fondue comprenant un homopolym^re ou un copolymere du 4- 
m^thyl-l-pent&ne ; (2) extrusion de la composition fondue pour former un film ou une feuille ; et (3) 
placement du film ou de la feuille en contact avec un cylindre ayant une surface rugueuse ou passage 

50 du film ou de la feuille entre une paire de cylindres. dont I'un au moins a une surface aigueuse, selon 
lequel la rugosit§ moyenne de surface du cylindre mgueux est de 0,5 ^ 10 um. k une pression et h 
une temperature telles que la rugositd de la surface du cylindre soit reproduite sur la surface du film ou 
de la feuille. 

55 6. Un precede de production selon la revendication 5. selon lequel le cylindre k surface rugueuse 
comprend un cylindre et un film ou une feuille h surface rugueuse adherent k la surface du cylindre. 



7. 



Un precede de production d'un film ou d'une feuille antiadh^rent k surface rendu rugueuse essentiei- 
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lement non orient^e comprenant un homopolymSre cristallin ou un copolym^re cristallin du 4-m6thyl-1- 
pent^ne ayant une rugostt^ moyenne de surface de 0,5 ^ 10 am seton lequel le polym&re comprend 
au moins 85 % molaires d'unftfs 4-methyl-1-pent&ne» cx»mprenant les stapes suivantes : 

(1) preparation d'une composrtion fondue comprenant un homopolymere ou un copolymfere du 4- 

5 m^thyf-l-pentfene ; (2) extrusion de la composition fondue ; et (3) application ^ la composition fondue 
d'un cylindre ayant une surface rugueuse ou passage de la composition fondue entre une paire de 
cyfindres, dont Tun au moins a une surface rugueuse, pour fonmer un film ou une feuille ayant une 
surface rendue rugueuse, selon laquelle la rugosrt^ moyenne de surface du cylindre rugueux est de 0.5 
^ 10 urn & une presslon et k une temperature teiles que la rugosite de la surface du cylindre sort 

10 reproduite sur la surface du film ou de la feuille. 

8. Un proc^de de production selon la revendication 7, selon lequel le cylindre h surface rugueux 
comprend un cylindre et un film ou une feuille h surface rugueuse adherent k la surface du cylindre. 

15 9. Utilisation d'un filrn ou d'une feuille antiadh^rent k surface rendue rugueuse essentieilement non 
orient^e selon la revendication 1 pour la fabrication de stratifies nr>etallises sur un seul c6te selon. 
laquelle le film ou la feuille h surface rendue rugueuse est applique k une pile constituee d'un 
preimpregne et d'une feuille metallique de sorte que la surface rugueuse du film ou de la feuille k 
surface rendue rugueuse est en contact avec une surface du cSte du prelmprBgne oppose h la feuille 

20 metallique. et un ou plusieurs stratifies empiies sont places entre les plateaux de presse dnauffante et 
presses avec chauffage pour durcir les preimpregnes. selon laquelle la rugosit§ du film ou de la feuille 
li surface rendue rugueuse est reproduite sur la surface des preimpregnes durds. 

Patentansprtiche 

25 

1. Em im wesentnchen nicht gerichteter. eine rauhe Oberfiache besitzender AblSsefilm oder ein im 
wesentiichen nicht gerichtetes, eine raulie Oberfiache besitzendes AblSseblatt mit einem kristallinen 
Hpmopoiymer oder einem kristallinen Copolymer von 4-MethyI-1-penten und einer mrttleren 
OberflSchen-Rauhiglceit von 0,5 bis 10 Micrometern. bei dem das Polymer mindestens 85 Mol % 4- 
30 Methyi-1-penten-Bnheiten aufwelst und die OberflSchen-Rauhlgkelt durch PrMgen eines Rims oder 
Blattes der Polymer-Zusammensetzung oder durch Pragen einer Schmeize der Polymer-Zusammen- 
setzung erzeugt wlrd; wobei der Rim oder das Blatt wahlweise bis zu 43 Gewichtsteile eines Rilistoffs 
pro 100 Gewichtsteile des Polymers enthalt. 

35 2. Ein eine rauhe Oberfiache besitzender Rim oder Blatt nach Anspruch 1. bel dem das Copolymer 
besteht aus 4-Methyl-1-penten und einem o-Olefin, das ausgewahit ist aus der Gruppe, die besteht aus 
Ethylen. Propylen. 1-Buten. 1-Hexen. 1-Octen, 1-Decen, 1-Tetradecen und 1-Octadecen. 

3. Bn eine rauhe Oberfiache besitzender Rim oder Blatt nach Anspmch 1 oder 2. bei dem der Rim oder 
40 das Blatt welterhin 0,5 bis 5 Gewichtsprozent SiliconSI bezogen auf das Gewicht des 4-Methyl-1- 

penten-Polymers enthSlt. 

4. Bn eine rauhe Oberfiache besitzender Rim oder Blatt nach irgendeinem der vorhergehenden AnsprO- 
che zum Gebrauch als eine Rauhigkeit schaffende Bnrichtung bei der Herstellung von einseitig 

46 metailplattierten i_aminaten. 

5. Bn Verfahren zur Herstellung eines im wesentiichen nicht gerichteten. eine rauhe Oberfiache besitzen- 
den Abl6se-Rlms oder Blattes mit einem kristallinen Homopolymer oder einem kristallinen Copolymer 
von 4-Methyl-1-penten und einer mittieren Oberfiachen-Rauhigkeit von 0,5 bis 10 IVUcrometem, bei dem 

50 das Polymer mindestens 85 Mol % 4-Methyi-1-penten-Bnheften aufweist. das foigende Schritte 
aufweist 

(1) Hersteilen einer geschmolzenen Zusammensetzung mit einem Homopolymer oder einem Copo- 
lymer von 4-Methyl-1 -penten; 
55 (2) Pressen der geschrnoizenen Zusammensetzung zur Bildung eines Rims oder eines Blattes; und 

(3) Anordnen des Rims oder Blatts in Kontakt zu einer Waize mit rauher Oberfiache oder 
Durchlassen des Rims oder des Blatts durch ein Walzenpaar, wobei mindestens eine der Walzen 
eine rauhe Oberfiache besltzt und die mitllere OberflSchen-Rauhigkeit der rauhen Walze 0,5 bis 10 
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Micrometer ist, bei einem derartigen Druck und einer derartigen Temperatur, 6aB die Rauhigkeft der 
Watzenoberflache auf der OberflSche des Rims Oder des Btattes wiedergegeben wird. 

En Kerstellungsverfahren nach Anspruch 5. bei dem die Waize mft rauher OberMche eine Waize und 
einen an der OberflSche der Waize anhaftenden Rim oder ein an der Oberflaclie der Waize 
anhaftendes Btatt mit rauher Oberftache umfa0t 

Verfahren zur Hersteliung eines Im wesentiichen niciit gerlchteten, eine rauhe OberflSche besitzenden 
Abiose-Rims Oder Biattes nnit einem kristailinen Homopolymer oder einem kristailinien Copolymer von 
4-Methyi-1-penten und einer mittleren Oberflachen-Rauhigkeit von 0»5 biis 10 Micrometem. bei dem das 
Polymer mlndestens 85 Mol % 4-Methyl-1-penten-Einheiteh aufweist, das folgende Schritte aufweist: 

(1) Hersteilen einer geschmolzenen Zusammensetzung mit ©inem Homopolymer oder Copolymer 
von 4-MethyI-1-penten; 

(2) Fressen der gesciimoizenen Zusammensetzung; und 

(3) Inkontaktbringen der gesciimoizenen Zusammensetzung mrt einer eine rauhe Oberflache besit- 
zenden Waize Oder Durchiassen der geschmolzenen Zusammensetzung durch .ein Waizenpaar, 
wobei mindestens eine der Walzen eine rauhe OberfiSche besitzt, um einen Rim oder ein Blatt mit 
einer rauhen Oberflgche zu biiden. wobei die mlttiere OberflSchen-Rauhigkeit der rauhen Waize 0,5 
bis 10 Micrometer ist. bei einem solchen Druck und einer solchen Temperatur, daB die Rauhigkeit 
der Walzen-Oberflache auf der Oberflache des Rims oder des Biattes wiedergegeben wird. 

Hersteilungsverfahren nach Anspruch 7, bei dem die Waize mit rauher Oberflache eine Waize und 
einen an der Oberflache der Waize anhaftenden Rim oder ein an der Oberflache der Waize 
anhaftendes Blatt mit rauher Oberflache umfaBt 

Verwendung eines im wesentiichen nicht gerlchteten, eine rauhe Oberflache besitzenden Abiose-Rims 
Oder Biattes nach Anspruch 1 zur Hersteilung von einseitig metal Iplattierten Lamlnaten, bei der der Rim 
Oder das Blatt mit rauher Oberflache dergestalt in einer Stapelung aus einem Prepreg und einer 
Metalifoile angebracht wird, da0 die rauhe Oberflache des Rims Oder Blatts mit rauher OberflSche in 
Kontakt ist mit einer OberflSche der von der Metalifoile al)gewandten Seite des Prepreg, und bei. der 
ein Oder mehrere gestapelte Laminate zwischen den Platten einer Wamnepresse angeordnet werden 
und unter Erhitzen gepre/Jt werden, um die Prepregs zu hSrten. wobei die Rauhigkeit des Rims oder 
Biattes mit rauher OberflSche auf der Oberflache der gehSrteten Prepregs wiedergegeben wird. 
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